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SUBJECT:  Swiss  Lake  Estates  Dam  Phase  I  Inspection  Report 


This  report  presents  the  results  of  field  inspection  and  evaluation 
of  the  Swiss  Lake  Estates  Dam. 


It  was  prepared  under  the  National  Program  of  Inspection  of  Non- 
Federal  Dams. 
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District  as  a  result  of  the  application  of  the  following  criteria: 

1)  Spillway  will  not  pass  50  percent  of  the  Probable 

Maximum  Flood. 
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3)  Dam  failure  significantly  increases  the  hazard  to 

loss  of  life  downstream. 
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Stream 
Date  of 
Inspection 

Swiss  Lake  Estates  Dam  was  inspected, by  an  interdisciplinary  team 
of  engineers  from  Hoskins-Western-Sonderegger ,  Inc.  The  purpose  of  the 
inspection  wasHto  make  an  assessment  of  the  general  condition  of  the 
dam  with  respect  to  safety,  based  upon  available  data  and  visual  in¬ 
spection,  in  order  to  determine  if  the  dam  poses  hazards  to  human  life 
or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by  the  Depart¬ 
ment  of  the  Army,  Office  of  the  Chief  of  Engineers,  and  developed  with 
the  help  of  several  Federal  and  State  agencies,  professional  engineering 
organizations  and  private  engineers.  Based  on  these  guidelines,  this 
dam  is  classified  as  a  small  size  dam  with  a  high  downstream  hazard 
potential.  Failure  would  threaten  life  and  property.  The  estimated 
damage  zone  extends  approximately  5  miles  downstream  of  the  dam.  Within 
the  damage  zone  are  6  dwellings,  an  unimproved  road  and  Highway  W. 

v  Our  inspection  and  evaluation  indicates  that  the  spillway  does  not 
meet  the  criteria  set  forth  in  the  recommended  guidelines  for  a  small 
dam  having  a  high  hazard  potential.  Considering  the  volume  of  water 
impounded  and  the  number  of  dwellings  downstream  of  the  dam,  one-half 
of  the  Probable  Maximum  Flood  is  the  appropriate  spillway  design  flood. 
The  spillways  will  pass  the  100-year  flood  (flood  having  a  one  percent 
chance  of  being  exceeded  in  any  year)  without  overtopping  the  dam.  The 
spillways  will  pass  20%  of  the  Probable  Maximum  Flood  without  overtopping 
the  dam.  The  Probable  Maximum  Flood  (PMF)  is  defined  as  the  flood  that 
may  be  expected  from  the  most  severe  combination  of  critical  meterologic 
and  hydrologic  conditions  that  are  reasonably  possible  in  the  region. 

No  design  data  were  available  for  this  dam.  Seepage  and  stability 
analyses  comparable  to  the  requirements  of  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  were  not  available,  which  is  considered 
a  deficiency.  These  analyses  should  be  obtained  in  the  future. 


Swiss  Lake  Estates  Dam 
Missouri 

Gasconade  County 
Tributary  of  Puncheon  Creek 
June  26,  1979 
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Other  deficiencies  observed  during  the  inspection  include  a 
few  small  trees  and  brush  growing  along  the  water  edge,  a  few  small 
trees  growing  on  the  downstream  slope  and  in  the  entrance  to  the 
emergency  spillway,  and  growth  of  trees  in  the  downstream  channel. 

This  dam  is  reasonably  well  maintained.  However,  a  program  of 
regular  maintenance  should  be  initiated  to  remove  and  control  the 
growth  of  trees  and  brush  on  the  dam  and  in  the  spillway  and  channel 
and  to  assure  unobstructed  flow  into  the  principal  spillway. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
SWISS  LAKE  ESTATES  DAM  -  MO  30109 
GASCONADE  COUNTY,  MISSOURI 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  program  of  safety 
inspection  of  dams  throughout  the  United  States.  Pursuant 
to  the  above,  the  St.  Louis  District,  Corps  of  Engineers, 
District  Engineer  directed  that  a  safety  inspection  of 
Swiss  Lake  Estates  Dam  be  made. 

b.  Purpose  of  Inspection.  The  purpose  of  the  inspection  was 
to  make  an  assessment  of  the  general  condition  of  the  dam 
with  respect  to  safety,  based  upon  available  data  and  visual 
inspection,  in  order  to  determine  if  the  dam  poses  hazards 
to  human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dam  were 
furnished  by  the  Department  of  the  Army,  Office  of  the  Chief 
of  Engineers,  in  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams",  Appendix  D  to  "Report  of  the  Chief  of  Engineers 

on  the  National  Program  of  Inspection  of  Dams",  dated  May, 
1975,  and  published  by  the  Department  of  the  Army,  Office 
of  the  Chief  of  Engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  The  dam  is  an  earth  fill  about  730  feet  in  length  and 
about  37  feet  in  height  located  in  rolling  hills  of 
moderate  relief  with  narrow  mi  nature  valleys  cut  into 
1 imestone. 

(2)  The  principal  spillway  consists  of  a  22  inch  diameter 
steel  pipe  with  a  4  X  4  foot  weir  drop  inlet, 
antivortex  plate  and  conical  trash  guard.  The  inlet 
end  of  the  pipe  is  hooded  and  the  pipe  passes  through 
the  embankment. 

(3)  A  vegetated  earth  emergency  spillway  is  cut  through 
cherty  clay  and  the  underlying  limey  shale  on  the  left 
abutment. 
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b.  Location.  The  dam  is  located  in  the  north  central  portion 
of  Gasconade  County,  Missouri,  as  shown  on  Plate  A-2. 

The  dam  is  shown  on  Plate  A-l  in  the  NE  h  of  Section  28, 

T44N,  R5W.  The  lake  formed  behind  the  dam  is  shown  in 
the  NE  %  of  Section  28,  T44N,  R5W,  and  the  SE  k  of  Section 
21,  T44N,  R5W. 

c.  Size  Classification.  Criteria  for  determining  the  size 
classification  of  dams  and  impoundments  are  presented  in 
the  guidelines  referenced  in  paragraph  1.1c  above.  Based 
on  these  criteria,  this  dam  and  impoundment  is  in  the 
small  size  category. 

d.  Hazard  Classification.  Guidelines  for  determining  hazard 
classification  are  presented  in  the  same  guidelines  as 
referenced  in  paragraph  1.1c  above.  Based  on  referenced 
guidelines,  this  dam  is  in  the  High  Hazard  Classification. 

The  estimated  damage  zone  extends  some  4  to  5  miles  down¬ 
stream  J  and  includes  two  dwellings  and  an  unimproved  road 
before  the  stream  enters  a  larger  drainage  way  some  2  miles 
downstream  from  the  dam.  There  are  4  dwellings  and  High¬ 
way  W  located  along  the  larger  drainage  way  between  the 
confluence  of  the  Boggs  Creek  with  the  larger  creek  and 
its  confluence  with  Puncheon  Creek  about  4.5  miles  below 
the  dam. 

e.  Ownership.  The  dam  is  owned  by  Swiss  Lake  Estates,  c/o 
R.  0.  Boggs,  Box  257,  Hermann,  MO.  68041. 

f.  Purpose  of  Dam.  The  dam  impounds  a  recreational  lake 
covering  some  40  acres  and  containing  about  520  acre-feet 
of  water. 

g.  Design  and  Construction  History.  The  dam  was  constructed 
in  1967.  Geologic  investigations  of  the  site  were  made 
by  the  Missouri  Geological  Survey  and  others  (SCS  and/or 
Browning  Testing  Laboratories,  Fulton,  MO).  Design  and 
construction  plans  for  the  dam  were  prepared  by  the  Soil 
Conservation  Service  (SCS),  Columbia,  MO.  Copies  of  the 
Missouri  Geologic  Survey  Report  and  SCS  plans  are  included 
with  this  report  as  Appendix  C. 

h.  Normal  Operating  Procedure.  There  are  no  operating  facilities 
for  this  dam.  The  reservoir  level  is  controlled  by  rainfall, 
evaporation  and  the  capacity  of  the  spillways.  It  was 
reported  by  Mr.  R.O.  Boggs  that  the  emergency  spillway 

has  never  operated. 


1.3  PERTINENT  DATA 

a.  Drainage  Area.  649  acres  (1.014  square  miles). 

b.  Discharge  at  Damsite. 

(1)  All  discharges  at  the  damsite  are  through  a  principal 
spillway  consisting  of  a  4'  X  4'  steel  riser  connected 
with  a  22  inch  diameter  smooth  iron  pipe  outlet  and 

a  grassed  earth  channel  ungated  emergency  spillway. 

(2)  Estimated  maximum  flood  at  damsite  --  unknown. 

(3)  The  principal  spillway  capacity  varies  from  0  cfs  at 
elevation  773.0  feet  to  66  cfs  at  the  crest  of  the 
emergency  spillway  (elevation  776.0  feet)  to  68  cfs 
at  the  minimum  top  of  dam  (elevation  778.0  feet). 

(4)  The  emergency  spillway  capacity  varies  from  0  cfs  at 
its  crest  elevation  776.0  feet  to  360  cfs  at  elevation 
778.0  feet  (minimum  top  of  dam). 

(5)  Total  spillway  capacity  at  the  minimum  top  of  dam  is 
428  cfs  ±. 

c.  Elevations  (feet  above  MSL) . 

(1)  Top  of  dam  -  778± 

(2)  Principal  spillway  crest  -  773± 

(3)  Emergency  spillway  crest  -  776+ 

(4)  Streambed  at  centerline  -  739- 

(5)  Maximum  tailwater  -  unknown 

d.  Reservoir.  Length  (feet)  of  maximum  pool  -  2500± 

e.  Storage  (Acre-feet). 

(1)  Top  of  dam  -  747± 

(2)  Principal  spillway  crest  -  52Q± 

f .  Reservoir  Surface  (Acres). 

(1)  Top  of  dam  -  49± 

(2)  Principal  spillway  crest  -  40± 
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g.  Dam. 


(1)  Type  -  earth  fill 

(2)  Length  -  730  ft.  - 

(3)  Height  -  37  ft.  -  (measured) 

(4)  Top  width  -  15  ft.  -  (measured) 

(5)  Side  slopes 

(a)  Downstream  2.5H  on  IV  w/10'  berm  (plans);  2.4H 

on  IV  with  2.9H  on  IV  below  berm  (measured) 

(b)  Upstream  -  2.5H  on  IV  w/8‘  berm  (plans)  2.8H  on 

IV  (measured) 

(6)  Zoning  -  plans  show  selective  placement  of  most 
impervious  material  in  center  section  and  least 
impervious  materials  in  the  outside  sections. 

(7)  Impervious  core  -  as  above 

(8)  Cutoff  -  a  core  trench  was  excavated  to  sound  bed¬ 
rock  up  to  the  permanent  pool  elevation  on  the  abut¬ 
ments. 

(9)  Grout  curtain  -  none 

(10)  Wave  protection  -  8  foot  sacrificial  berm,  no  riprap 

(11)  Internal  drainage  -  unknown 

h.  Diversion  Channel  and  Regulating  Tunnel.  None 

i.  Spillway. 

(1)  Principal 

(a)  Type  -  hooded  inlet,  22  inch  diameter  steel 
pipe  with  4  x  4  ft.  steel  drop  box  inlet 

(b)  Crest  (invert)  elevation  -  771  ft.  -  =  el .  98.0 
on  plans 

Outlet  -  737.4  ft.  (plans);  742.8  ft.  -  (measured) 

(c)  Length  -  142  ft.  - 

(2)  Emergency 

(a)  Type  -  vegetated  earth  on  left  abutment.  Bottom 

width  =  45  ft.-  + 

(b)  Control  section  -  45  ft.  -  bottom,  trapezoidal 
section  with  2H  on  IV  side  slopes 

(c)  Crest  elevation  -  776  ft.  =  103  ft.  on  plans 

(d)  Upstream  Channel-  3%-  slope.  Sparsely  vegetated. 

(e)  Downstream  Channel  -  open  and  clear,  well 
vegetated,  slope  =  2.5%- 


None 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

Design  data  available  for  this  dam  are  included  as  Appendix  C. 

2.2  CONSTRUCTION 

No  construction  data  were  available.  It  was  reported  by  Mr. 

R.  0.  Boggs  that  the  dam  was  constructed  in  accordance  with 

SCS  specifications. 

2.3  OPERATION 

No  data  were  available  on  spillway  operation.  It  was  reported 

by  Mr.  R.  0.  Boggs  that  the  emergency  spillway  has  never  opera¬ 
ted. 

a.  Availability.  The  owner  willingly  supplied  all  data  that 
were  available. 

b.  Adequacy.  The  available  data,  field  surveys  and  visual 
observation  presented  herein  are  considered  adequate  to 
support  the  conclusions  of  this  report.  Seepage  and 
stability  analyses  comparable  to  the  requirements  of  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams" 
were  not  available,  which  is  considered  a  deficiency. 

These  seepage  and  stability  analyses  should  be  performed 
for  appropriate  loading  conditions  (including  earthquake 
loads)  and  made  a  matter  of  record. 

c.  Validity.  The  data  are  considered  to  be  valid.  Information 
supplied  by  the  owner,  Mr.  R.  0.  Boggs, is  considered  to  be 
val id. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General .  A  visual  inspection  of  the  Swiss  Estates  Lake 
Dam  was  made  on  June  26,  1979.  Engineers  from  Hoskins- 
Western-Sonderegger,  Inc.,  Lincoln,  Nebraska  making  the 
inspection  were:  R.S.  Decker,  Geotechnical;  Gordon 
Jamison,  Hydrology;  Garold  Ulmer,  Civil  Engineer.  Mr. 
R.  0.  Boggs,  Owner,  was  present  during  the  inspection. 

b.  Dam. 


1.  Geology  and  Soils  (Abutment  and  Embankment).  The 
report  of  the  Missouri  Geological  Survey  (MGS)  de¬ 
scribed  geological  conditions  at  the  site.  Visual 
observations  confirm  the  findings  in  the  report.  All 
material  for  the  dam  was  borrowed  from  the  abutments. 
(Nothing  from  the  bottom).  One  high  abutment  borrow 
area  shows  as  the  cleared  area,  left  of  the  dam,  in 
Photo  No.  1.  One  sample  of  borrow  for  the  dam  was  tested 
by  the  MGS  and  produced  LL  =  37,  PI  =  20  with  maximum 
standard  density  (ASTM  D  698)  of  113  pcf  at  opt.  mois¬ 
ture  of  18%.  Borings  on  the  dam  showed  CL  or  CH  materials 
(based  on  field  classification)  to  a  depth  of  2  feet. 

2.  Upstream  Slope.  The  upstream  slope  is  well  vegetated 
with  a  few  small  trees  and  brush  growing  along  the 
water  edge.  No  significant  erosion  was  noted  on  the 
face.  No  indication  of  slides,  slumps  or  rodent 
activity  was  noted. 

3.  Crest.  The  roadway  across  the  crest  is  well  graveled 
with  cherty  limestone.  The  remainder  of  the  crest  is 
well  vegetated.  No  pot  holes,  slides  or  slumps  were 
noted  along  the  crest.  A  few  drying  cracks  were  observed 
which  would  be  expected  from  the  plastic  materials  used 
to  construct  the  dam.  Measurements  on  the  crest  indicate 
that  the  dam  was  constructed  essentially  as  shown  on  the 
plans  with  the  constructed  top  elevation  1  to  1.5  feet 
higher  than  the  settled  elevation  (104*  =  777')  shown. 

This  planned  5%  settlement  apparently  has  not  occurred 

to  date. 

4.  Downstream  Slope.  The  downstream  slope  is  well  vegetated 
with  adapted  grasses  and  no  erosion  was  noted.  A  few 
small  cedar  trees  are  growing  on  the  slope.  No  cracks, 
slides,  slumps  or  other  deformations  were  observed  on  the 
slope  or  at  the  toe.  There  was  no  indication  of  emer- 


gence  of  the  phreatic  line  on  the  slope  nor  any  sign 
of  seepage  along  the  toe  of  the  dam.  There  is  some 
water  loving  grass  20  to  30  feet  below  the  toe  on  the 
right  side  of  the  spillway  scour  hole,  but  it  is  from 
surface  drainage  from  the  right  abutment. 

5.  Miscellaneous.  The  vegetative  cover  and  plastic  nature 
of  materials  in  the  dam  indicate  that  this  dam  would 
withstand  considerable  overtopping  without  serious 
damage. 


)urtenant  Structures. 


(1)  The  principal  spillway.  No  deterioration  of  the  pipe 
spillway  was  noted.  The  reservoir  level  was  just  below 
the  inlet  elevation  of  the  weir  at  the  time  of  inspec¬ 
tion.  Rough  measurements  made  during  the  inspection 
indicate  that  the  outlet  elevation  of  the  pipe  is  about 
5+  feet  higher  than  shown  on  the  plans.  This  does  not 
affect  the  operation  of  the  spillway  but  increases  the 
outlet  drop  into  the  scour  hole.  The  protective  screen 
over  the  inlet  is  in  poor  condition. 


(2)  The  emergency  spillway  is  well  vegetated  with  no  indi¬ 
cations  of  erosion  slides  or  slumps.  A  few  small  trees 
are  growing  in  the  entrance.  Discharge  from  the  emer¬ 
gency  spillway  should  not  endanger  the  integrity  of  the 
dam.  Measurements  on  the  spillway  indicate  that  the 
crest  elevation  of  776*  is  one  foot  higher  than  the 
planned  elevation  of  775*  (102'  on  plans).  This  should 
not  adversely  affect  the  planned  function  and  operation 
of  the  spillway.  It  should  be  beneficial  since  it  in¬ 
creases  the  flood  storage,  reduces  the  incidence  of 
spillway  operation,  and  still  maintains  the  planned  2 
feet  of  freeboard  on  the  dam. 


(3)  Drawdown  Facilities.  There  are  no  drawdown  facilities 
for  this  dam. 


d.  Reservoir  Area.  No  significant  erosion  was  noted  around  the 
shoreline  of  the  reservoir. 


e.  Downstream  Channel .  The  scour  hole  at  the  outlet  of  the 
pipe  spillway  has  eroded  (or  was  originally  excavated)  to 
depth  of  about  5  feet  below  the  pipe.  It  is  well  armored 
with  limestone  cobble  and  large  gravel  and  appears  to  be 
stable.  The  downstream  channel  is  pretty  well  overgrown 
with  trees  but  appeared  capable  of  carrying  principal  spill¬ 
way  discharges.  The  channel  appeared  to  be  stable. 
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3.2  EVALUATION 

This  structure  appears  to  be  in  good  condition  with  no  serious 
potential  of  failure.  The  discrepancies  in  measured  and  planned 
elevations  of  the  emergency  spillway,  top  of  dam  and  principal 
spillway  outlet  should  not  adversely  affect  the  safety  of  the 
dam.  None  of  the  deficiencies  noted  (few  trees  on  slopes  and 
in  the  entrance  to  the  emergency  spillway,  lack  of  an  adequate 
trash  rack  on  the  principal  spillway,  and  lack  of  seepage  and 
stability  analyses)  indicate  a  need  for  any  immediate  remedial 
action. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  controlled  outlet  works  for  this  dam.  The  pool 
level  is  controlled  by  rainfall,  evaporation,  and  the  capacity 
of  the  uncontrolled  spillways. 

4.2  MAINTENANCE  OF  DAM 

The  dam  is  reasonably  well  maintained.  Action  should  be  taken 
to  correct  the  minor  deficiencies  noted  in  Sections  3  and  7.2. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  operating  facilities  exist  at  this  dam. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  in  effect  for  this  dam. 

4.5  EVALUATION 

There  does  not  appear  to  be  any  serious  potential  of  failure 
of  this  structure. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  Detailed  plans  for  the  structure  were 
furnished  by  the  owner.  The  field  inspection  and  survey 
indicate  that  both  the  emergency  spillway  crest  and  the 
top  of  the  dam  are  1  foot  higher  than  per  the  original 
plans.  Both  the  owner's  plans  and  the  plan,  profiles, 
and  cross-sections  obtained  from  the  field  survey  are 
attached  in  Appendix  C. 

b.  Experience  Data.  The  drainage  area,  reservoir  surface  area, 
an  del e  va  t  i  o  n  -  s  to  r  a  g  e  data  were  developed  from  the  owner's 
plans  and  the  USGS  Swiss,  Missouri  7  1/2  minute  topographic 
quadrangle  map.  The  hydraulic  computations  for  the  spillway 
and  dam  overtopping  discharge  ratings  were  based  on  data 
collected  in  the  field  at  the  time  of  the  field  inspection. 

c.  Visual  Observations. 

(1)  The  principal  spillway  appeared  to  be  in  good  condition 
except  for  the  protective  screen  on  the  inlet. 

(2)  The  channel  downstream  of  the  principal  spillway  outlet 
is  fairly  well  clogged  with  trees  and  brush. 

(3)  The  emergency  spillway  is  located  in  the  left  abutment 
of  the  dam.  A  few  small  trees  are  located  at  the 
entrance  to  the  spillway.  Spillway  release  should  not 
endanger  the  integrity  of  the  dam,  since  it  outlets  on 
the  natural  slope  some  distance  downstream  from  the  struc 
ture. 

(4)  No  drawdown  facilities  are  available  to  evacuate  the  pool 

d.  Overtopping  Potential.  The  spillways  are  too  small  to  pass 
50%  of  the  probable  maximum  flood  without  overtopping.  The 
spillways  will  pass  20%  of  the  PMF  without  overtopping.  The 
100-year  (1  percent)  peak  outflow  discharge  is  approximately 
16%  of  the  spillway  capacity.  The  dam  should  withstand  con¬ 
siderable  overtopping  without  serious  damage. 
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The  results  of  the  routings  through  the  dam  are  tabulated 
in  regards  to  the  following  conditions. 


Frequency 

Infl ow 
Discharge 
cfs 

Outflow 

Discharge 

cfs 

100  Yr. 

1600 

70 

1/2  PMF 

4500 

3900 

PMF 

8900 

7900 

0.2  PMF 

1800 

380 

Maximum 

Pool 

Elevation 

Freeboard 
Top  of  Dam 
Min.  Eley. 
778.0 

Time 

Dam 

Overtopping 

Hr. 

775.9 

+2.1 

0 

779.3 

-1.3 

4+ 

780.2 

-2.2 

6+ 

777.8 

+0.2 

0 

According  to  the  recommended  guidelines  from  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers,  this  dam 
is  classified  as  having  a  high  hazard  rating  and  a  small  size. 
Therefore,  the  1/2  PMF  to  the  PMF  is  the  test  for  the  adequacy 
of  the  dam  and  Its  spillway.  The  estimated  damage  zone  is 
described  in  Paragraph  1 . 2d  in  this  report. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  The  dam  appears  to  be  structurally 
stable.  Embankment  slopes  and  CL-CH  materials  in  the 

dam  should  provide  adequate  safety  against  shear  failures. 
Analyses  presented  in  Section  5  indicate  that  the  dam  will 
be  overtopped  by  1.3  feet  of  water  for  a  period  of  4  hours 
by  one-half  the  Probable  Maximum  Flood.  It  would  appear, 
however,  that  such  an  occurrence  would  not  seriously  damage 
the  structure. 

b.  Design  and  Construction  Data.  The  design  data  that  were 
available  did  not  contain  slope  stability  nor  seepage 
analyses  which  is  considered  a  deficiency. 

c.  Operating  Records.  There  are  no  controlled  operating 
facilities  for  this  dam.  It  was  reported  by  Mr.  R.  0. 

Boggs  that  the  emergency  spillway  has  not  operated. 

d.  Post  Construction  Changes.  The  inspection  team  is  not 
aware  of  any  post-construction  changes  on  this  dam. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1. 
An  earthquake  of  the  magnitude  predicted  in  this  area  is 
not  expected  to  cause  structural  failure  of  this  dam. 
However,  the  dam  is  located  in  an  area  that  could  have 
been  affected  by  the  structural  activity  of  the  Pershing- 
Bay-Gerald  anticlinal  formations  and  appropriate  earthquake 
loadings  should  be  included  in  stability  analyses. 


SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  This  dam  does  not  appear  to  have  any  serious 
potential  of  failure.  The  dam  will  impound  the  flood 
resulting  from  the  100  year  storm  without  flow  in  the 
emergency  spillway.  The  flood  from  one-half  the 
Probable  Maximum  Flood  will  overtop  the  dam.  The  effects 
of  such  overtopping  are  not  known  but  it  would  appear  that 
it  would  not  seriously  impair  the  safety  of  the  structure. 
The  lack  of  seepage  and  stability  analyses  comparable  to 
the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams" 
is  considered  to  be  a  deficiency. 

b.  Adequacy  of  Information.  The  investigational  and  design 
data  available  along  with  visual  observations  and  per¬ 
formance  history  are  considered  adequate  to  support  the 
conclusions  in  this  report.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  guidelines  were  not 
available  which  is  considered  a  deficiency. 

c.  Urgency.  The  items  recommended  in  paragraph  7. 2. a  should 
be  pursued  on  a  high  priority  basis. 

d.  Necessity  for  Phase  II.  Phase  II  investigation  is  not  con¬ 
sidered  necessary. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1. 

An  earthquake  of  this  magnitude  is  not  expected  to  be 
hazardous  to  this  dam.  However,  additional  studies  should 
be  performed  to  assess  the  actual  seismic  potential  in  the 
specific  area.  The  lack  of  seismic  stability  analysis  is 
considered  a  deficiency. 

7.2  REMEDIAL  MEASURES 

a.  Alternatives.  Additional  information  should  be  obtained 
to  determine  the  increase  in  the  height  of  dam  or  the  size 
of  the  spillway  that  is  necessary  to  pass  one  half  the 
Probable  Maximum  Flood  without  overtopping  the  dam.  The 
services  of  an  engineer  experienced  in  the  design  and  con¬ 
struction  of  dams  should  be  obtained  to  evaluate  the  over¬ 
topping  potential  and  resultant  effects,  to  provide  seepage 
and  stability  analyses,  including  earthquake  loads,  of  the 
present  dam,  and  to  design  protective  measures,  if  required. 


b.  0  &  M  Maintenance  and  Procedures 


(1)  The  trees  and  shrubs  should  be  removed  from  the  embank¬ 
ment  slopes  and  from  the  inlet  of  the  emergency  spill¬ 
way,  and  the  trash  rack  (screen)  on  the  principal  spill¬ 
way  should  be  rehabilitated.  A  program  of  regular  in¬ 
spection  and  maintenance  should  be  initiated  to  prevent 
their  recurrence. 
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PHOTO  NO.  4  -  LOOKING  DOWNSTREAM  IN  EMERGENCY  SPILLWAY 
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PHOTO  NO.  6  -  PRINCIPAL  SPILLWAY  INLET 


PHOTO  NO.  7  -  OUTLET  END  OF  PRINCIPAL  SPILLWAY  IN  CENTER 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
Soil  Conservation  Service 
Columbia,  Missouri 

EARTH  FILL  SPECIFICATICNS  7CR  PL-U6  WCRK 

PURPOSE 


The  following  specifications  for  earth  fills  are  to  be  used  as  minimum 
requirements  in  building  earth  fills  for  farm  pends,  grade  stabilization 
structures,  f loodwater  retarding  structures,  etc.  Parts  of  the  specifications 
are  also  applicable  in  the  building  cf  dikes  and  levees. 


PREPARATION  OF  FILL  SITE  AND  HORRCW  AREA 

1.  All  trees,  stumps,  trash,  brush,  sod,  large  roots,  perishable  material 
and  loose  soil  shall  be  removed  from  the  site. 

2.  Tcpsoil  material  shall  be  stripped  from  the  foundation  and  borrow  areas 
and  depecited  in  storage  piles. 

3*  After  the  stripping  operation,  the  ground  surface  within  the  foundation 
area  shall  be  roughened  by  scarifying  or  plowing  to  provide  a  bend 
between  the  foundation  and  earth  fill. 

U.  Overhanging  banks,  pits.,  and  holes  within  the  foundation  area  shall  be 
graded  to  1:1  slope  or  flatter  to  provide  bond  with  the  fill. 

$.  Springs  encountered  in  precaring  the  site  snail  be  properly  drained  or 
sealed. 

CORE  TRENCH  CONSTRUCTION 

1.  The  core  trench  shall  be  excavated  to  the  extent  ar.d  dimensions  shown 
on  the  plans  or  directed  by  the  SCS  technician.  The  side  slopes  of  the 
core  trench  shall  be  1:1  or  flatter. 

2.  The  core  trench  shall  be  backfilled  with  the  most  impervious  material 
available  at  the  site.  Moisture  content  of  the  backfill  material 
shall  be  sufficient  to  secure  proper  compaction.  (When  kneaded  in  the 
hand  the  soil  should  just  form  a  ball  which  does  not  readily  separate 
to  meet  the  requirements  for  adequate  moisture  content.) 

PIPES  FOR  PRINCIPAL  SPIUWAY  AND  STOCK  WATER 

1.  Pipes  and  appurtenances  for  the  pipe  spillway  and  stock  watering  system 
shall  be  placed  according  to  the  plans  as  directed  by  the  SCS  technician. 
The  pipes  shall  be  olaced  cn  solid  foundations  either  ( 1)  in  trenches 
excavated  in  undisturbed  soil  or  (2)  on  fill  material  placed  in  6-inch 
layers  and  properly  compacted  with  equipment.  Ar.ti-seep  collars  shall 
be  installed  on  both  stockwater  pipe  ar.d  one  conduit  pipe  as  planned  or  as 


PLATE  C-5 


Earth  Fill  Specifications  .... 


2 


directed  by  the  SCS  technician.  Where  no  cradle  is  provided  under  the 
spillway  pipe,  the  foundation  shall  be  shaped  (circular)  to  fit  the 
pipe  for  a  depth  equal  to  l/U  the  diameter  of  zhe  pipe.  Anti-swirl  walls 
or  baffles  shall  be  installed  as  called  for  cn  the  plans  or  as  directed 
by  the  SCS  technician. 

E.  CONSTRUCTION  OF  FILL 

1.  Earth  fill  material  shall  not  contain  any  appreciable  concentration  of 
’vegetation,  roots,  large  rocks,  frozen  soil,  or  other  foreign  substances. 
Moisture  content  shall  be  sufficient  to  secure  proper  compaction. 

(When  kneaded  in  the  hand,  the  soil  should  just  form  a  ball  which  does 
net  readily  separate  to  meet  the  requirements  for  adequate  moisture  con¬ 
tent.) 

2.  The  fill  material  shall  be  placed  in  approximately  6-inch  layers  that 
extend  over  the  full  width  and  length  of  the  dam.  Each  layer  shall  be 
compacted  by  the  operation  of  tractors,  earth  moving  equipment,  or 
rollers.  If  the  moisture  content  of  the  fill  material  is  deficient, 
water  shall  be  sprinkled  on  the  surface  of  eacn  ^ift  of  the  fill  material 
and  thoroughly  mixed  then  compacted  prior  to  placing  additional  fill.  If 
moisture  content  of  the  fill  material  is  excessive,  the  fill  material 
shall  not  be  used  or  shall  be  air  dried  to  proper  moisture  content  before 
placement. 

3.  Backfill  adjacent  to  the  pipe  spillway  and  stock  watering  system  shall 

be  placed  in  6-inch  layers  and  tamped  by  hand  or  with  mechanical  tampers. 
Rubber-tired  tractors  may  be  used  to  supplement  the  tamping  along  the 
sides  of  the  pipe.  Backfill  shall  be  brought  up  approximately  equal  on 
each  side  of  the  pice  so  as  to  prevent  side  movement  of  the  pipe. 

Heavy  equipment  shall  not  be  driven  over  the  pipes  until  a  minimum  of  2 
feet  of  compacted  fill  has  been  placed  over  the  top  of  the  pipe. 

U.  Frozen  material  shall  not  be  placed  in  a  fill  ncr  shall  fill  material  be 
placed  on  frozen  earth.  When  fill  material  starts  to  freeze  during 
placement,  fill  construction  shall  be  stopped  until  proper  temperatures 
prevail.  W"nen  it  is  desired  to  place  fill  on  an  area  that  is  frozen, 
the  frozen  soil  shall  be  permitted  to  thaw  completely  and  dry  to  the 
proper  moisture  content  before  placement,  or  the  f-rozen  material  shall 
be  removed  completely  before  placing  additional  fill. 

5.  At  sites  where  there  is  a  limited  amount  of  the  most  impervious  fill 
material,  (1)  this  material  shall  be  placed  in  the  core  trench  and  the 
center  section  of  the  embankment  and  i 2)  the  least  impervious  material 
shall  be  placed  in  the  downstream  part  of  the  embankment. 

6.  The  topsoil  material  saved  in  the  site  preparation  shall  be  placed  as 
a  top  dressing  on  the  surface  of  the  earth  fill  and  side  spillway.  It 
shall  be  evenly  spread  to  a  thickness  as  shown  cn  the  plans  or  directed 
by  the  SCS  technician. 

7.  The  finished  grade  of  the  earth  fill  and  side  spillway  shall  be  to  the 
dimensions  and  side  slopes  shown  on  the  plans. 
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ENGINEERING  GEOLOGY  OF  THE  R.  C.  30GGS  TAXI  SITE,  GASCONADE  CCYNTY 


T h ^  propos«2C  <co  s 
R.5  M. ,  Gasconade  County 
geologically.  Surficial 
following. 


ta  for  R.  0.  3oggs  located  in  the  NN-V  NW-V  soc.'ZS,  T.—  N 
(Hermann  Quod.)  was  examined  and  found  to  be  a  poor  risx 
investigation  of  oh  a  geological  cor.dicions  revealed  oh  a 


1.  The  righc  valley  slopes  are  fairly  gencie  and  apparently  covered  vie h 

a  fairly  thick  soil  cover,  10  -  20  feet.  Whereas  the  left  (south)  valley  slopes 
arc  much  steeper  and  have  numerous  isolated  rock  outcrops  along  the  bluff  for 
approximately  500  yards  upstream  from  the  proposed  cencerlir.e.  However,  beyond 
this  boch  valley  slopes  are  fairly  gentle. 

2.  The  bedrock  at  this  site  is  chin  bedded  Jefferson  City  Dolomite.  These 
bedding  ; lanes  are  generally  less  than  1  foot  apart  and  che  majority  appear  to 
be  loosely  bedded.  This  condition  will  allow  for  considerable  water  loss. 

» 

3.  Numerous  vertical  joints  are  also  present  from  hairline  to  an  inch  or 
more  in  width. 


4.  Thera  is  a  zone  of  soiucior.  channels  approximate ly  6  feet  above  the  s 
bed  at  the  vicinity  of  che  proposed  centerline.  This  zone  can  be  traced  about 
200  yards  upstream.  At  chis  point  the  zone  is  eicher  covered  by  soil  or  is  at 
creek  level.  Although  these  soiucior.  channels  appear  co  be  filled  with  clay  a 
che  surface  large  volumes  of  water  could  be  lost. 


r2a 


5.  Springs  were  reported  above  the  dam  by  SCS  field  men  as  flowing  in  che 
fall  wich  vacar  disappearing  inro  the  ground  before  reaching  the  proposed  center 
line.  The  wacer  was  either  entering  the  alluvium  but  more  probably  a  fracture 
ir.  che  rock. 


This  sice  can  noc  be  considered  as  a  good  risk  ac  chis  cine.  However,  should 
che  owner  wish  co  verify  thac  the  same  geologic  conditions  do  or  do  not  occur 
underground  as  noticed  and  reported  as  existing  then  the  following  steps  are 
recommended  prior  to  future  design. 

1.  Drill  several  (3  to  5)  core  holes  on  the  left  abutment  from  proposed 
cancerline  co  approxinace ly  500  yards  upscream  and  2  or  more  in  the  valley  floor 
at  centerline.  These  holes  should  be  diamond  cored  in  order  to  allow  a  geologist 
to  examine  bedding  plana  characteristics  and  detect  presence  of  voids.  Tne  exact 
number  of  holes  will  be,  of  necessity,  determined  by  what  is  found  by  the  geologist 
If  possible  to  gee  the  drill  at  desired  surface  elevation  each  hole  will  be  about 
40  feet  deep. 

\ 

2.  Pressure  test  at  least  3  of  the  borings  to  determine  how  much  water  loss, 
if  any,  will  result. 

3.  Drill  approximately  '20  feet  into  bedrock  plus  pressure  tasting  in  tne  floe 
of  the  valley  to  determine  water  loss  in  this  manner. 

4.  Check  will  drill  or  back  hoe  to  see  if  vacar  is  moving  through  tne  alluvia 
as  field  evidence  exists  that  the  creak  was  forced  to  the  left  wall  by  ran. 
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Should  che  above  program  indicate  chac  a  dam  car.  be  builc  ac  the  desired 
location  economically  Chen  the  following  suggestions  are  offered. 

1.  Obtain  borrow  from  the  right  side  of  the  valley,  preferably  above  the 
waterline. 

2.  Cut  the  abutment  core  trench  quite  deep  into  the  rock.  It  nay  be  necessary 
to  cut  the  core  trench  a  few  feet  into  rock  in  the  valley  floor.  The  Jefferson 
City  when  thin  bedded  is  rippable  on  loose  bedding  planes  with  a  back  mounted 
ripper. 


3.  Cover  most  of  che  outcrops  especially  the  solution  channel  zone  with 
grout  or  clay. 

The  lack  of  a  heavy  soil  cover  on  the  left  valley  wall  in  che  vicinity  of 
the  proposed  centerline  makes  completely  sealing  seepage  areas  quite  expensive. 
The  drilling  program  may  not  expose  all  hazards  and  extreme  care  must  be  utilized 
in  interpreting  the  data.  Even  with  the  boring  investigation  and  utilizing  all 
economical  remedial  methods  the  lake,  if  builc,  will  in  all  probability  leak. 

A  geologist  from  the  Missouri  Geological  Survey  will  be  able  to  assist  in 
Che  drilling  program,  if  so  desired. 


Edwin  E.  Lutzen 
Engineering  Geologist 
Missouri  Geological  Survey 
February  7,  1967 


A Ache:  Th/s  site  nohuseoA. 
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ADDENDUM  TO  THE  30GGS  LAKE  SITE,  GASCONADE  COUNTY 


Subsurface  exploration  has  shown  chac  boch  sices  are  suitable  geologically 
and  recommended  for  construction.  Only  two  particular  items  of  importance  were 
noted.  One  icem  on  the  downstream  lake  site  is  that  the  bedrock  surface  should 
be  ripped  with  heavy  duty  back  mounted  rippers  on  large  caterpillars  so  t'nac 
seepage  through  Che  weathered  surface  rock  cannot  occur.  The  ocher  item  is  at 
the  upstream  sice  where  the  wet  soupy  silt  under  the  dam  foundation  in  one  section 
of  the  scream  channel  should  be  removed  so  chac  all  of  che  dam  can  be  founded 
on  firm  material.  This  will  require  over  excavation  more  chan  necessary  for 
the  core  trench. 

*■ 

Downstream  Site  -  Subsurface  exploration  Derings  of  the  downstream  site  on 
the  steep  left  abucment,  and  two  holes  in  the  valley  floor  show  t.-.at  the  bedrock 
is  firm,  fresh  and  eight.  Pressure  tasting  showed  no  water  loss.  Therefore 
no  hazards  are  expected  co  occur  to  the  lake  from  che  bedrock,  aspec  :  ocher  char, 
possible  seepage  through  weathered  zones  of  che  surface  bedrock  exposed  on  the 
steep  hillslope  on  the  left  side  of  che  valley  and  on  che  gencly  sloping  right 
valley  slope. 

The  drilling  exploration  showed  chat  near  che  stream  channel  12  co  15  feet 
of  alluvial  gravels  cover  che  underlying  bedrock.  The  bedrock  is  weathered 
for  a  depch  of  2  to  3  feet  so  that  firm  bedrock  was  not  encountered  until  about 
IS  feec  in  depch.  It  is  recommended  chat  the  core  trench  be  deepened  to  fresh 
bedrock  even  in  che  deeper  portion  of  che  scream  channel.  This  is  a  relatively 
narrow  sector  and  che  bedrock  profile  seems  to  be  a  uniform  "U"  shaped  profile 
that  drops  from  che  steep  Left  abutment  slope  and  rises  somewhat  more  gently  to 
the  righc  valley  slope.  On  the  right  slope  soil  cover  is  only  about  7  feec  in 
thickness  so  that  che  problems  of  excavating  to  bedrock  will  be  much  less  on 
this  slope.  Except  for  the  recommendation  that  the  core  trench  be  excavated 
to  bedrock  across  the  encire  valley  floor  and  that  weathered  bedrock  be  removed 
by  excavation  so  that  che  dan  can  be  seated  into  firm  fresh  material  no  ocher 
unusual  features  were  noted  at  this  site. 

Toe  drains  on  the  downstream  dam  should  be  considered  if  a  lagoor.  is  co 
be  constructed  there.  Even  with  an  "impervious”  clay  core  there  is  a  certain 
amount  of  water  passage  through  che  dam.  This  seepage  will  be  of  sufficient  amount 
co  weaken  che  backs  lope  of  a  lagoon  and  with  time  couLd  be  a  serious  detriment 
to  che  lagoon.  Sand  and  gravel  filled  or  perforated  pipe  leading  away  from  the 
lagoon  will  prevent  this. 

K  X- 

Upstream  Site  -  Subsurface  exploration  of  che  upstream  site  indicates  that 
che  foundation  material  consists  of  water  saturated  silts,  sands  and  clays  especial 
near  che  stream  channel  on  che  right  portion  of  che  valley.  Much  of  this  material 
consists  of  soupy  silt  and  water  saturated  gravels.  It  has  insuf f icier.c  bearing 
strength  even  for  the  foundation  of  the  dam  upstream  of  the  core.  Depths  to 
bedrock  across  che  valley  floor  averaged  13  feec  becoming  somewhat  less  toward 
che  left  side  of  che  valley  where  it  is  only  9  feec.  Bedrock  was  encountered 
ac  about  7  feec  with  about  3  feec  of  weathered  bedrock  on  che  left  valley  slope. 
Depth  co  bedrock  on  che  right  valLey  slope  is  17  feet  due  to  a  terrace.  This 
is  che  terrace  on  which  the  barn  ar.d  house  are  situated.  The  terrace  material 
consists  of  yellow  silty  clay  (CL,)  with  boulder  and  gravel  layers.  While  this 

&/f&  used 
■*  S/fe  not  used 
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excavation  will  be  somewhat  deep  on  the  lower  portion  of  the  terrace  it  is  never¬ 
theless  recommended  that  the  core  trench  of  the  dam  be  cut  to  bedrock  across  the 
entire  valley  floor  and  on  the  abutments.  Seepage  by  lateral  water  movement 
through  the  terrace  could  be  high  due  to  possible  stratified  layers  of  sands 
or  gravels.  It  would  be  much  cheaper  to  excavate  a  cutoff  core  trench  through 
the  terrace  than  repair  seepage  at  a  later  date  by  grouting. 


because  of  the  unstable  material  that  is  associated  with  the  spring  upstream 
of  the  dam  site,  a  relatively  large  amount  of  excavation  will  be-  required  under 
part  of  the  dam  foundation  in  the  floodplain.  In  order  to  reduce  the  amount  of 
excavation,  it  is  suggested  that  the  core  trench  at  the  centerline  of  the  dam 
be  placed  near  or  in  the  stream  channel  as  it  cuts  across  the  valley  so  that 
the  core  crench  can  be  somewhere  near  the  right  bank  of  the  stream  channel. 

This  would  perhaps  reduce  the  amount  of  overexcavation  needed  under  the  dam  up¬ 
stream  of  the  core  trench.  Where  material  in  the  dam  foundation  consists  of 
the  unstable  wet  silts  and  gravels  it  must  be  removed.  The  amount  of  this  material 
cannot  be  judged  at  present  without  an  extensive  amount  of  subsurface  boring. 

Even  then  it  would  be  somewhat  difficult  to  estimate  the  yardage  accurately. 
Therefore  close  examination  of  the  foundation  must  be  maintained  during  the 
construction  of  the  dam  so  that  it  can  be  assured  that  all  unstable  material 
is  removed  from  the  foundation. 


Due  to  the  high  water  content  within  the  soils  at  this  site,  it  will  probably 
be  necessary  to  excavate  with  a  drag  line.  However,  if  the  :.ow  through  the  soils 
is  spotty  as  indicated  by  surface  spring,  the  excavation  ca ■  oe  made  with  mobile 
equipment  provided  that  adequate  pumps  are  available.  The  s.upes  of  the  trench 
will  have  to  be  much  flatter  than  in  a  dry  operation  since  the  water  bearing 
soils  will  have  a  tendency  to  slide.  For  safety  it  is  recommended  that  the 
backslopes  be  cut  on  3^  on  1  or  flatter. 


ULr 

James  K.  Williams 
Chief,  Eng.  Geol.  Section 
Missouri  Geological  Survey 
June  12,  1967 


rs 
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SOILS  DATA  BOGGS  LAKE  SITE,  GASCONADE  COUNTY 


Sample  No.  1  taken  from  Borrow  Site 


Downstream  Dam 


*■ 


The  Atterbergs  consisting  of  the  plastic  limit,  liquid  limit,  and  shrinkage 
limit  were  determined  on  this  sample.  The  liquid  limit  using  the  one  point  method 
is  40%,  the  plastic  limit  is  16%  with  a  plastic  index  of  24,  the  shrinkage  limit 
is  14%  of  the  volume,  therefore  this  test  puts  this  material  in  the  lean  clay 
(CL).  Using  the  standard  proctor  of  l/30th  cubic  foot  mold  with  a  5  lb.  hammer 
three  lifts,  maximum  density  is  then  determined  to  be  108  lb.  per  cubic  foot  dry 
at  18%  moisture. 

Sample  No.  2  taken  from  Borrow  Site  -  Upstream  Dam 


In  tests  on  sample  No.  2,  the  liquid  limit  was  determined  to  be  37%,  the 
plastic  limit  was  17%  with  a  shrinkage  limit  of  137.  of  the  volume,  the  plastic 
index  is  therefore  20.  The  maximum  dry  density  as  determined  on  the  standard 
proctor  was  113  lb.  per  cubic  foot  at  18%  moisture.  The  curve  on  this  one 
indicates  that  it  blow  beyond  maximum  density  quite  rapidly  on  the  wet  side. 


From  the  testing  of  these  two  samples  it  is  apparent  or  evident  that  if 
this  material  is  used  as  a  borrow  for  the  dam  that  it  will  be  quite  satisfactory. 
However,  the  compaction  with  a  sheeps  foot  or  rubber  tired  roller  should  be  main¬ 
tained  throughout  the  project.  The  compaction  should  be  in  95%  or  better  of  the 
standard  and  the  moisture  content  should  not  vary  from  18%  moisture,  that  can 
be  approximately  2%  on  the  dry  side.  Due  to  the  behavior  of  the  soils  in  the 
laboratory,  it  is  not  recommended  that  the  soil  be  compacted  too  wet.  The  material 
will  have  a  tendency  to  shrink  and  crack  and  c::ld  cause  problems  in  this  manner 
prior  to  the  filling  of  the  dam.  However,  whe  piece:.  on  the  slightly  dry  side 
or  at  optimum,  the  soil  will  maintain  its  equi .  c'oriua  .a:-.:  the  lake  is  full 
and  the  phreatic  line  has  baer.  established. 


*  S/fe  not osed 
**  Site  osed 


Edwin  E. 
Engineer 
Missouri 
June  13, 


Lutzen 

r.g  Geologist 
geological  Survey 
.567 


PLATE  C-ll  • 


HYDROLOGIC  COMPUTATIONS 


1.  The  SCS  dimensionless  unit  hydrograph  and  the  systemized 

computer  program  HEC-I  (Dam  Safety  Version),  July  1978,  prepared 
by  the  Hydrologic  Engineering  Center,  U.S.  Corps  of  Engineers, 
Davis,  California,  were  used  to  develop  the  inflow  hydrographs. 


a.  Twenty-four  hour,  100-year  rainfall  for  the  dam  location 
were  taken  from  the  data  for  the  rainfall  station  at 
Sullivan,  MO.  as  supplied  by  the  St.  Louis  District,  Corps 
of  Engineers  per  their  letter  dated  6  March  1979.  The 
twenty-four  hour  probable  maximum  precipitation  was  taken 
from  the  curves  of  the  Hydrometeorological  Report  No.  33 
and  current  Corps  of  Engineers  and  St.  Louis  policy  and 
guidance  for  hydraulics  and  hydrology. 

b.  Drainage  area  =  1.014  square  miles  (649  acres). 

c.  Time  of  concentration  of  runoff  =  34  minutes  (computed  from 
Kirpich  formula). 

d.  The  antecedent  storm  conditions  for  the  probable  maximum 
precipitation  were  heavy  rainfall  and  low  temperatures 
which  occurred  on  the  previous  5  days  (SCS  AMC  III).  The 
antecedent  storm  conditions  for  the  100-year  precipitation 
were  an  average  of  the  conditions  which  have  preceded  the 
occurrence  of  the  maximum  annual  flood  on  numerous  watersheds 
(SCS  AMC  II).  The  initial  pool  elevation  was  assumed  at 

the  crest  of  the  principal  spillway  riser. 

e.  The  total  twenty-four  hour  storm  duration  losses  for  the 
100-year  storm  were  3.84  inches.  The  total  losses  for  the 
PMF  storm  were  2.50  inches.  These  data  are  based  on  SCS 
runoff  curve  No.  82  and  No.  66  for  antecedent  moisture 
conditions  SCS  AMC  III  and  AMC  II  respectively.  The  watershed 
is  composed  of  primarily  SCS  soil  groups  B  and  C  and  consists 
of  mostly  wooded  areas  with  approximately  20%  in  pasture. 

f.  Average  soil  loss  rates  =  0.10  inch  per  hour  approximately 
(for  PMF  storm,  AMC  III). 

2.  The  combined  discharge  rating  consisted  of  three  components: 

the  flow  through  the  principal  spillway,  the  flow  through  the 

emergency  spillway  and  the  flow  going  over  the  top  of  the  dam. 


PLATE  D-l 


a.  The  principal  spillway  rating  was  developed  by  using  the 
weir  and  full  conduit  flow  equations. 

(1)  Weir  Flow  equation  (Q  =  CL1+1-5) 
where  C  =  weir  coefficient  =  3.1 

L  =  effective  weir  length,  ft.  =16 
H  =  total  head,  ft. 

(2)  Full  conduit  flow  equation 

Q  =  a 


where  a  =  cross-sectional  area  of  pipe,  ft2  =  2.64 
H  =  total  head,  ft. 

K  =  coefficient  for  entrance  loss  =0.5 
e 

=  coefficient  for  bend  loss  =  0.034 
Kp  =  coefficient  for  pipe  friction  loss  =  0.0119 

L  =  length  of  pipe,  ft.  =  148 

b.  The  emergency  spillway  ratings  were  developed  using  the 
Corps  of  Engineers  Surface  Water  Profile  HEC-2  computer 
program. 

c.  The  flows  over  the  dam  were  determined  using  the  dam  over¬ 
topping  analysis  within  the  HEC-1  (Dam  Safety  Version) 
program. 

Floods  were  routed  through  the  reservoir  using  the  HEC-1  (Dam 
Safety  Version)  program  to  determine  the  capabilities  of  the 
spillway  and  dam  embankment  crest.  The  output  and  plotted 
hydrographs  are  attached . 
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